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Table S1. The ratio of butenes and hexenes after 1 h of ethylene oligomeration by Method 2*

Complex Butenes” Hexenes
2 74%°¢ 26%

3 ~100% -

4 64% 36%

a. Based on GC-MS results (GC[Agilent 6890], column[Agilent HP-5SMS], MS[Agilent 5975]: oven temperature

from 30°C to 40°C in 1 min, initial time 4 min, run time 5 min). b. 95+% 1-butene. c. These ratios reflect the ratio

of butenes to hexenes; small amounts of higher oligomers were also detected by GC-MS at higher oven

temperatures, but accurate ratios of all the oligomers were not obtained.
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Table S2. Crystallographic Data and Collection Parameters.

2 2-NCCH, 3
formula C,H,:BF,NiNP, C,H,,BF,N,NiP, C,.H,,BF,NNiP
formula weight 659.12 83337 50401

crystal morphology Orange prism Yellow needle Orange prism
dimensions/mm 0.14x0.12x0.10 0.16 x 0.08 x 0.06 0.18x0.16x0.12
crystal system Orthorhombic Monoclinic Monoclinic
space group Pbca P2,/c P2,/c

alA 18.8585(3) 8.8931(2) 9.2957(2)
b/A 16.0547(3) 27.1346(7) 15.6947(5)
c/A 20.9696(4) 18.1564(5) 16.8650(5)
a/deg 90 90 90

pldeg 90 96.0443(2) 90.285(2)
yldeg 90 90 90

V,A’ 6348.9(2) 4356.98(19) 2460.46(12)
Z 8 4 4
d(calc)/mg.m’ 1.379 1.270 1.361
u(Mo-Ko)/mm'' 0.755 0.566 0.889

T/K 173(2) 173(2) 173(2)
F(000) 2752 1752 1056

total reflections 13824 18221 10216

ind. Reflections 7264 9589 5611

R, [I>20(1)] 0.0527 0.0600 0.0482

WR, 0.1086 0.1228 0.1040
data/restraints/params | 7264/0/392 9589/0/509 5611/0/295
goodness of fit 1.053 1.122 1.084
largest peak/hole e.A° | 0.436,-0.343 0.360,-0.332 0.435,-0.392
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Quantum Chemical Calculations

All geometry optimizations were carried out using the density functional theory with the

Gaussian 09 (Revision C.01) program package.' The B3LYP functional® with Lanl2dz basis set’

was applied. NBO* charges were calculated.
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-1.52846500
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E =-1812.40350265 a.u. (0)

347711900
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-0.83460400
-1.95116000
-2.81826300
-1.11308500
-1.73856100
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-0.71952500
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-0.02508600
0.04266200
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-0.05273600
0.09795300
-0.04553800
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0.57072900
0.63892600
0.90608000
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0.65551300
-1.59453100
-1.59694900
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-3.75194800
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-2.90075200
-1.56516000
-2.43485000
-0.66766900
-1.63938400
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1.55073700
2.76887500
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2.23185600
0.46956900
1.23344800
-0.28343500
-1.56383800
-2.44896100
-1.72433800
-2.72111100
-0.60467500
-0.72857500
0.67579600
1.54994300
0.83072900
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-2.16322600
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-3.70008700
-3.15993000
-2.44146700
-1.47965400
-0.53107100
-1.76464900
-1.02355300
-3.00306300
-3.21993100
-3.96006100
-4.92057600
-3.68264000
-4.43408500
-2.24287800
-1.57107300
-0.84371100
-1.80328700
-1.25853100
-2.70568800
-2.87549000
-3.37217000
-4.06279200
-3.14155000
-3.65449400
1.73401600
1.65575300
0.77257500

-1.81603700
-2.35354600
0.37486800
0.87015400
1.25270600
0.89529400
1.28547900
0.42236400
0.44050800
-0.06863000
-0.42934500
-0.08937600
-0.46041700
2.19778200
2.71076800
2.10697000
4.03532300
4.42801700
4.85243600
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4.34205100
4.97025100
3.01911600
2.64010500
2.30836500
3.91753800
1.45450500

-0.55984800
0.21108200
1.86516500
277726900
2.40523000
4.15403300
4.84763600
4.63319200
5.69886000
3.72563800
4.08637800
2.34413100
1.65337500
-0.45394200
-1.58211900
-2.11779100
-1.99719900
-2.85137000
-1.29182500
-1.60804800
-0.16097900
0.39696400
0.25837600
1.13786700
-0.54781600
-0.34637200
0.56244600
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O 1.46048700 1.71046600 -2.05096500
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